203 observation period). For both refineries, mortality from all causes was significantly below that expected based on rates for the United States. Significantly lower rates were also found for several cause specific categories including digestive cancer, lung cancer, heart disease, non-malignant respiratory disease, and accidents. Non-significant increases were found for some disease categories; however, only lymphopoietic cancer exhibited a pattern of increased risk suggestive of a possible occupational relation. Whereas this excess appeared to be confined to workers hired at the Richmond refinery before 1949 Complete work histories were not compiled in the original study. Instead, only first and last jobs (work location, job title, and corresponding dates) were coded to permit an analysis by work location or job category. Whereas these subcohort analyses in the previous study did not identify any major differences in mortality patterns, we attempted to update information on last jobs to further assess potential differences across work locations. Unfortunately, this information was not consistently stored in the available computer files (for example, personnel system, safety and health information system), precluding its use in the current update. Year end personnel tapes For all SMRs, 95% confidence intervals (95% CIs) were calculated under the assumption that the observed number of deaths followed the Poisson probability distribution. 4 Cancer mortality at each refinery was also analysed by duration of employment (<5, 5-14, 15-29, and ) 30 years) and by interval since hire (< 10, 10-19, 20-29, and > 30 years). Duration ofemployment was used in this study as a surrogate for duration of exposure in the workplace. Interval since hire, on the other hand, was used as a surrogate for latency, and was defined as the number of years between initial hire and death or end of follow up (31 December 1986), whichever occurred first.
Results
As of 31 December 1986, 10 174 (72 3%) of the *The total includes 101 male cohort members who worked at both the Richmond and El Segundo refineries. These workers were excluded from the individual refinery analyses, and therefore are not included in the individual refinery counts. tlnterval since hire is defined as the time since initial hire until date of death or end of follow up (31 December 1986), whichever occurred first.
An updated cause specific mortality study ofpetroleumrefinery workers cohort members at both refineries were known to be alive, 3228 The original study found few differences in SMRs between the refineries and therefore was focused on the total cohort. By contrast, the updated results suggest differing degrees of mortality risk across the refineries for several site specific cancers. As a result, a more in depth analysis of cancer mortality was performed for each refinery separately.
Analysis of cancer mortality by duration of employment and interval since hire Tables 4 and 5 present the cancer mortality experience ofRichmond refinery workers by duration of employment and interval since hire. Our analysis identified few remarkable patterns; however, a downward trend by employment duration was seen for lung cancer. By contrast, upward trends by duration of employment were found for brain and central nervous system cancer, lymphoreticulosarcoma, leukaemia, and the combined cancers of the lymphatic and haematopoietic tissue (the last being mainly lymphoreticulosarcoma and leukaemia). Also, among workers with at least 30 years of employment, the SMR for all lymphopoietic tissue cancers (SMR = 152) was statistically significant. A consistent pattern across duration of employment strata was not seen for other lymphatic tissue cancer.
Upward trends relative to interval since hire (table  5) were seen at Richmond for the combined category of lymphopoietic tissue cancers, and for the subcategory of leukaemia. A similar pattern was not found, however, for lymphoreticulosarcoma, brain and central nervous system cancer, or the other cancer sites evaluated. In fact, cancers of the brain and central nervous system and other lymphatic tissues were consistently raised across all strata by ( be a more appropriate reference population for our cohort analysis.
We were able to obtain California death rates for two periods (1950-86 for malignancies and 1962-86 for non-cancers). Our comparison with United States rates found substantial differences for four causes of death-namely, suicide, laryngeal cancer, Hodgkin's disease, and malignant melanoma. For example, suicide rates among men in California were on average 28% higher than United States rates. The rates among women were an average of 72% higher. Death rates for laryngeal cancer and Hodgkin's disease were some 10% lower among California men, whereas malignant melanoma rates were an average of 17% higher. Differences for these three causes of death were less pronounced among women. As a result of these regional differences, we evaluated mortality in our cohort from these four causes of death, based on a comparison with California rates. Relative to statewide patterns, male cohort members at Richmond and El Segundo had fewer suicide deaths than expected (SMR = 94 and 97 respectively). Also, the increase for women fell from 416 (based on a comparison with United States rates) to 265, and was no longer statistically significant. Using California as the reference population, we found non-significant laryngeal cancer SMRs of 121 
